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Abstract 
The background of this research was the development of blended learning in teaching mathematics. This 
study aimed to determine the benefits of blended learning in teaching mathematics by analyzing previous 
research. The method in this study is a systematic literature review (SLR), it descriptive based survey in 
the form of an analysis of 25 articles from the Science Direct database in the 2010-2020 period. The 
results showed that there are many benefits of blended learning in mathematic, which includes:  to 
improve mathematical thinking skills, develop good perceptions, improve learning outcomes, increase 
self-regulation, increase thinking/problem-solving skills, improve communication skills, increase student 
participation, simplify the assessment process, increase computational thinking skills, and critical 
thinking skills. The most significant benefit of blended learning is student learning outcomes, shown in 
52% of the articles. The research implies the importance of supporting teachers in identifying the 
objectives of blended learning. 
 
Keywords: Blended learning; mathematics; systematic literature review (SLR). 
 
Abstrak 
Penelitian ini dilatarbelakangi berkembangnya inovasi pembelajaran blended learning pada proses 
pembelajaran matematika sehingga perlu diketahui apa saja manfaat dari penerapan blended learning 
tersebut. Tujuan penelitian ini adalah untuk mengetahui kebermanfaatan blended learning dalam proses 
pembelajaran matematika dari penelitian yang telah dilaksanakan sebelumnya. Metode penelitian ini 
menggunakan systematic literature review (SLR), dengan menggunakan pendekatan deskriptif berbasis 
survei melalui analisis terhadap 25 artikel yang terdapat pada database science direct pada rentang 
waktu 2010-2020. Hasil penelitian menunjukan ada banyak manfaat blended learning dalam 
pembelajaran matematika yaitu meningkatkan kemampuan berpikir matematis, memberikan persepsi 
yang baik, meningkatkan hasil belajar, meningkatkan regulasi diri, meningkatkan kemampuan berpikir, 
meningkatkan kemampuan komunikasi, meningkatkan aktivitas siswa, mempermudah proses penilaian, 
meningkatkan kemampuan berpikir komputasi dan meningkatkan kemampuan berpikir kritis. Manfaat 
penerapan blended learning yang lebih besar terdapat pada proses peningkatkan hasil belajar dengan 
mendapatkan persentase 52% dari jumlah artikel. Implikasi penelitian ini berguna untuk mempermudah 
guru dalam menentukan tujuan pelaksanaan penerapan blended learning. 
 
Kata kunci: Blended learning, matematika; systematic literature review (SLR). 
 
This is an open access article under the Creative Commons Attribution 4.0 International License 
 
INTRODUCTION  
The globalization era, in which 
there is a rapid development of 
information technology (Marcotullio 
2001), is characterized by a worldwide 
trend in mastering the use of 
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technology. This development is mark-
ed by the number of people who use 
smartphones for daily use. Smartphones 
do not only function as tools but also as 
a  means to access the internet, which is 
a part of information technology. 
The internet service management 
association states that there has been an 
increase in the use of the internet in 
Indonesia from 2017 to 2019 (Affan and 
Thohir 2020). It shows that Indonesians 
have used the internet in their daily life. 
The use of the internet among 
Indonesians is mainly through 
smartphones. The Indonesian Ministry 
of Information and Communication 
stated that Indonesia ranked as the 
fourth country that actively uses 
smartphones. A digital marketing 
research institute, Emaker, also 
mentions that in 2018, more than one 
hundred million Indonesian citizens are 
active smartphone users. It further 
proves that Indonesia is one of the 
countries that actively use smartphones 
in daily life. 
The majority of active smartphone 
users in Indonesia are teenagers, 
specifically older elementary school 
students, junior high, and senior high 
school students. The use of smartphones 
among teenagers is for communication 
(through various social media 
platforms) and entertainment (i.e., 
mobile games). Meanwhile, the use of 
smartphones as a learning tool has not 
reached its full potential. Technology, 
in general, is functional in every field, 
including education, especially for 
learning. Smartphones as technological 
products are useful learning tools. 
Smartphones are useful for finding 
related learning resources through the 
information search feature (Buck, 
McInnis, and Randollph 2013; Tossell 
et al. 2015). Besides, smartphones are 
also used as a means of accessing LMS 
(Learning Management System) (Kim 
& Shon, 2011; Cho et al, 2018) as a part 
of the digital learning process. 
Therefore, smartphones support the use 
of technology in the learning process in 
this globalization era. 
Furthermore, the 2013 curriculum 
mandated by the Ministry of Education 
in Indonesia also supports technology-
based learning. The 2013 curriculum 
requires the use of technology in all 
subjects, including mathematics. 
Mathematics is a subject that students 
must master at all levels starting from 
the elementary level up to the tertiary 
level (Kenedi 2019). Mathematics is a 
subject that provides logical 
connections to all elements that will 
help students solve problems in their 
life. However, many students still 
dislike learning mathematics, which 
results in low learning outcomes of 
mathematics ( Latterall & Wilson, 2016; 
Markovits & Forgasz, 2017). 
Mathematics requires an abstract 
thinking process. Therefore, teachers 
must develop contextual learning 
activities that align the characteristics of 
mathematics with students’ 
characteristics. With this approach, 
students will feel less overwhelmed 
during learning. 
Students' tendency to use 
technology is the turning point of 
classroom innovations. The sheer 
number of students who have 
smartphones has since resulted in 
technology-based mathematics learning. 
One of the many innovations related to 
technology-based learning is the 
blended learning approach (Eliyasni, 
Kenedi, and Sayer 2019) Blended 
learning is a learning approach that 
combines face-to-face learning with 
online learning (Yustina, Syafii, and 
Vebrianto 2020). Online learning is 
developed through LMS as a learning 
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process tool. Besides, blended learning 
is also widely researched. (Eliyasni et 
al. 2019) stated that blended learning 
improves students’ HOTS (higher order 
of thinking skills) abilities.  
Setyaningrum (2018), mentioned that 
blended learning increases students’ 
understanding of mathematical 
concepts. Similarly, Yaghmour (2016) 
confirmed that blended learning 
improves students’ learning outcomes, 
while  Lin et al (2016), stated that it 
increases student performance in the 
mathematics learning process. 
Moreover,  Rifa`i (2018), stated that 
blended learning develops a positive 
perception of mathematics. Based on 
the various research, blended learning 
benefits students in understanding 
mathematics. 
Some previous studies have 
investigated the implementation of 
blended learning in higher education 
context.  Waha and Davis (2014), 
revealed that university students 
perceived blended learning environment 
as a learning approach that provides 
more flexibility and convenience in 
their learning. However, this survey-
based study has given a limitation in 
exploring the students’ perspective on 
blended learning. Meanwhile, another 
study by  Alebaikan and Troudi (2010), 
has uncovered that the adaption of 
blended learning approach in traditional 
university culture in Saudi universities 
has been the main challenge. Instructor 
resistance and students’ lack of 
discipline and responsiveness are the 
key challenges in traditional didactic 
classroom in most Saudi universities. 
Similarly, in the Indonesian context, 
teaching and learning practices in many 
Indonesian universities are lecture-
based dominated, and the investigation 
on blended learning from university 
students and teachers’ experience has a 
scant regard. 
Based on the findings of the 
previous study, istated that not all 
teachers are familiar with the use of 
technology in the learning 
process,(Zainuddin and Keumala 2018). 
This indicates that many teachers do not 
know that technology in learning has a 
positive advantage over the learning 
process. It also indicates that many 
teachers do not know the benefits of 
blended learning. This is also in line 
with the findings that there are no 
previous studies that summarize the 
benefits of blended learning in teaching 
mathematics. Therefore, the purpose of 
this study is to determine the benefits of 




The method in this research is 
systematic literature review (SLR), this 
study is in the form of a survey. The 
sample is research journals from the 
ScienceDirect database on the use of 
blended learning in teaching 
mathematics. The publication year 
ranges from 2010 to 2020 and the 
number of articles is 25 articles. The 
keywords for the articles are “blended 
learning” and “mathematics”. The 
initial step of this research was to 
collect articles related to blended 
learning in mathematics. Then, the 
researchers classified the articles based 
on their title, year, journal name, the 
topic of study, context, research 
subjects, mathematical content, and 
mathematical abilities. 
The purpose of this study was to 
determine the benefits of blended 
learning in mathematics. Thus, the 
researchers analyzed each 
predetermined article. 
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RESULT AND DISCUSSION  
This research was conducted by 
analyzing 25 journals related to blended 
learning in teaching mathematics. The 
first step was finding articles related to 
blended learning in mathematics. The 
keywords to find the articles were 
“blended learning” and “mathematics” 
and the query of said keywords results 
in 25 titles. These titles are found in 13 
journals, namely procedia-social and 
behavioral sciences journals, nurse 
education in practice, nurse education 
today, computers in human behavior, 
the internet and higher education, 
journal of cleaner production, 
computers & education, telematics and 
informatics, studies in educational 
evaluation, the internet and higher 
education, safety science, procedia cirp 
and the international journal of 
hydrogen energy. 
After finding the title, the 
researchers classified the articles based 
on their publication year. Thus, the 
articles’ classification by year is as 
Figure 1. 
 
Figure 1. Classification by year 
 
Figure 1  implies that the highest 
percentage of journals related to 
blended learning in mathematics is in 
2012. Based on the researchers’ analysis 
of the 2012 articles, it was found that 
various researchers revealed that 
blended learning in mathematics 
provides many benefits, such as 
improving mathematical thinking skills, 
improving learning outcomes, 
improving thinking/problem-solving 
skills, improving communication skills, 
and increasing learning participation. In 
fact, blended learning efficiently uses 
technology to improve learning quality 
(Dziuban et al. 2018). 
The researchers also classified 
articles based on their research 
methodology. The results of this 
classification are shown in Figure 2. 
 
Figure 2. Classification Based on     
Research Methodology 
 
Figure 2 shows that most of the 
research related to blended learning in 
mathematics is in the form of 
quantitative research. In other words, 
studies related to blended learning in 
mathematics are conducted to determine 
the relationships between variables, 
such as the relationship between 
blended learning and parts of 
mathematical processes. It is in line 
with Cresswell (2013) Crdefinition of 
quantitative research as scientific 
research systematically structured 
against a phenomenon and its parts as 
well as the relationship to one another.  
Furthermore, the classification is 
also carried out based on the 
effectiveness of blended learning in 
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analyzed 25 journals to summarize the 
benefits of blended learning in teaching 
mathematics. The results of the analysis 
on Table 1. 
 
Table 1. Results of the analysis of the benefits of blended learning on teaching 
mathematics  
No Benefits References 
1 Improve mathematical thinking 
skills 
Kashefi, Ismail, and Yusof (2012)  
2 Develop good perceptions O'Reilly, R., Ramjan, L. M., Fatayer, M., 
Stunden, A., & Gregory, L. R. (2020); 
3 Improve learning outcomes (Asarta and Schmidt 2020; Berga et al. 2021; 
Chen et al. 2009; Deschacht and Goeman 
2015; Gröschl et al. 2015; Kashefi et al. 
2012a; Morales-Menendez and Ramírez-
Mendoza 2019; Schlingensiepen 2014; Stuart 
2014; Wahyu, Putra, and Simatupang 2013; 
Yao,C.2019; Zacharis 2015)  
4 Improve self-regulation ( Rienties, B., Tempelaar, D., Nguyen, Q., & 
Littlejohn, A. 2019)  
5 Support thinking/problem-solving 
skills 
(Kashefi et al. 2012a)  
6 Improve communication skills (Kashefi, Ismail, and Yusof 2012b) 
7 Increase students’ participation ( Baragash, R. S., & Al-Samarraie, H. 2018; 
Haron, H., Abbas, W. F., and Abd Rahman, N. 
A. (2012); Vo, H. M., Zhu, C., and Diep, N. 
A. 2017) 
8 Simplify the assessment process (Bauk, S. I. 2015; Yigit, T., Koyun, A., 
Yuksel, A. S., & Cankaya, I. A. 2014)  
9 Improve computational thinking 
skills 
( X., Olabe, M. Á., Olabe, J. C., and Rico, M. 
J. 2018;) 
10 Improve critical thinking skills   Akyüz, H. İ., & Samsa, S. (2009) 
 
Table 1 shows the various benefits 
of implementing blended learning in 
teaching mathematics. Further 
emphasizes that blended learning 
benefits the teaching and learning of 
mathematics, namely through impro-
ving mathematical thinking skills, 
developing good perceptions, improving 
learning outcomes, increasing self-
regulation, increasing thinking/problem-
solving skills, improving communica-
tion skills, increasing students’ 
participation, simplifying the 
assessment process, increasing 
computational thinking skills, and 
improving critical thinking skills. 
Based on these arguments, the 
researchers conducted a qualitative 
analysis of the benefits of blended 
learning. The analysis aims to determine 
which benefits have the most significant 
influence on the mathematics learning 
process. The results are shown on figure 
3. 
Figure 3 shows that blended 
learning has a significant effect on 
mathematical learning outcomes. It 
further proves that blended learning can 
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be improving students’ mathematics 
learning outcomes. Blended learning is 
a learning process that combines online 




Figure 3. Percentage of the benefits of 
 blended learning in mathematics 
 
Based on the analysis, it is found 
that blended learning improves 
mathematics learning outcomes. Several 
factors support this notion. During 
blended learning, students can 
independently study classroom 
materials and access information online, 
as well as other related sources on the 
presented material. As a result, students 
are free to revisit the material. Besides, 
if students cannot comprehend the 
material during online learning, face-to-
face learning is presented in person with 
the teachers. Blended learning is 
presented both online and offline so that 
the learning process is efficient 
(Lothridge et al, 2013),. Also, teachers 
provide learning materials online so 
students can access them regardless of 
time and place. Teachers can also 
evaluate through quizzes or assignments 
and post them online. It also affects the 
learning atmosphere. Blended learning 
transforms a rigid and systematic 
atmosphere into a fun learning 
experience which will lead to a 
meaningful process that improves 
learning outcomes. This result is in line 
with research that affirms blended 
learning as a learning innovation that 
creates a flexible technology-based 
learning process (Ayala 2009). 
Additionally, blended learning 
improves learning outcomes since its 
characteristics align with the 
characteristics of learning in the 
globalization era. Globalization is 
marked by the development of 
technology on a large scale. This 
technological development results in a 
change of mindset and behavior towards 
technological patterns. This also means 
that in this era, students are more likely 
to prefer using technology. Therefore, 
students prefer blended learning, which 
in turn affects their learning outcomes. 
Blended learning is, therefore, 
technology-based learning that is 
suitable in this era (Sudirman and 
Palawi 2019). 
In addition to improving learning 
outcomes, analysis result also shows 
that blended learning improves thinking 
skills, such as mathematical thinking 
skills, computational thinking skills, and 
critical thinking skills. Based on the 
results of this study, it shows that 
blended learning is not only restricted to 
a learning process that is divided into 
in-person and online learning. Even 
though learning is carried out online, 
teachers still provide mathematical 
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the combination of face-to-face and 
online learning, the problems given 
remain challenging to improve students’ 
thinking skills. Therefore, blended 
learning directly impacts students’ 
thinking skills (Dwiyogo, 2018).  
Moreover, this analysis proves 
that blended learning can foster good 
perceptions of mathematics. Students 
have always perceived mathematics as 
an unpleasant and rigid subject. 
However, the implementation of 
blended learning was able to change 
these perceptions. This is because, 
during the learning process, blended 
learning is presented using technology, 
which is a tool that students prefer. 
Thus, blended learning as technology-
based learning aligns with the 
characteristics of students of today 
(Attard and Holmes, 2020). Another 
analysis also states that blended 
learning improves students’ self-
regulation in learning mathematics. 
With the use of an online system in 
blended learning, students must learn to 
manage themselves. This is because, 
during online learning, students 
independently learn without the 
supervision of a teacher. Thus, blended 
learning improves the students’ self-
regulation as it trains students to 
independently manage their learning 
process, (Lynch and Dembo 2004, 
Francis and Shannon 2013). 
Lastly, blended learning also 
increases students’ participation and 
communication skills. Blended learning 
allows teachers to present mathematical 
problems that can be solved by 
combining students’ technical skills and 
verbal skills. In other words, students 
are actively required to master technical 
skills to solve problems. Once the 
problem is solved, students must 
communicate the problem both written 
and orally. Thus, blended learning is a 
meaningful tool to improve learning 
performances and students’ 
communication skills (Brodersen & 
Melluzzo, 2017).  
 
CONCLUSION AND SUGGESTION 
In conclusion, there are many 
benefits of implementing blended 
learning in teaching mathematics, which 
includes improving mathematical 
thinking skills, develop good 
perceptions, improving learning 
outcomes, increasing self-regulation, 
improving thinking/problem-solving 
skills, increasing communication skills, 
increasing students’ participation, 
simplifying the assessment process, 
increasing computational thinking and 
critical thinking skills. The most 
significant benefit of implementing 
blended learning is the improvement of 
learning outcomes shown in 52% of the 
articles. 
Based on these findings, there are 
still many research variables related to 
blended learning that have not been 
researched to see the benefits. 
Therefore, it is advisable to conduct 
research from various aspects in the 
blended learning process in order to 
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